Purpose: To characterize the behavioral signs of attention deficit hyperactivity disorder (ADHD) and central auditory processing disorder (CAPD) from the perspective of the professionals who diagnose and manage these conditions in Brazil. Methods: Forty-two health professionals in Brazil (medical doctors, speech therapists, psychologists, and pedagogues) participated in this study, and they responded to a questionnaire listing 58 behavioral signs of ADHD and CAPD. The participants were asked to score the listed behavioral signs according to the frequency with which they occurred, from 1 (never) to 5 (always). The average values were compared to the results of a similar study conducted in North America. Results: Some of the listed behavioral signs were indicated more often than others, depending on the disorder. In the case of ADHD, the behavioral signs most often mentioned were difficulty playing quietly, distraction, disorganization, inattentiveness, hyperactivity, restlessness, shifting from one incomplete task to another, poor self-control, lack of persistence, and hastiness or impulsiveness. The most evident behavioral signs of CAPD were auditory divided attention deficit, auditory selective attention deficit, difficulty following instructions given orally, poor auditory association skills, difficulty hearing in a noisy environment, auditory sustained attention deficit, difficulty discriminating speech, and reduced auditory information processing rate. Conclusion: The health professionals identified some behavioral signs as being more evident in ADHD and other signs as more evident in CAPD. No TPA os sinais comportamentais mais evidentes foram: déficit na atenção auditiva dividida, déficit na atenção auditiva seletiva, dificuldade em seguir instruções orais, habilidade de associação auditiva ruim, dificuldade de ouvir em ambiente ruidoso, déficit na atenção auditiva sustentada, dificuldade em discriminar fala e taxa reduzida de processamento da informação auditiva. Conclusão: Foi possível concluir que os profissionais classificaram determinados sinais comportamentais como mais evidentes no TDAH e outros mais evidentes no TPA.
INTRODUCTION
Attention deficit hyperactivity disorder (ADHD) is characterized by a persistent pattern of lack of attention and/or hyperactivity occurring more frequently and more severely than typically observed in individuals at an equivalent stage of development. The diagnostic criteria include the appearance of some symptoms before seven years of age; difficulties derived from symptoms manifesting in at least two different settings (e.g., at home and at school); and patent evidence of compromised social, academic, or occupational functions (1) . The prevalence of ADHD is estimated as 3 to 5% of the preschooler population, affecting mostly boys, with a male-to--female ratio varying from 4:1 to 9:1 (1) . ADHD represents one of the main outpatient demands to the pediatric and adolescent healthcare system (2) . These data point to the high incidence of ADHD and lead us to reflect on the process of its assessment and diagnosis.
Central auditory processing disorder (CAPD) is defined as a deficiency in at least one of the mechanisms and processes underlying the behavioral phenomena of sound localization and lateralization, auditory discrimination, auditory pattern recognition, auditory temporal aspects, and auditory performance in the presence of degraded acoustic signals (3) . The close relationship between the attention deficit and auditory processing disorders is an important subject of discussion in the literature (4) (5) (6) . One of the main challenges to their differential diagnosis is to establish whether the attention disorder is primary and leads to the development of CAPD or the attention disorder is a comorbidity of CAPD.
CAPD is most likely independent from ADHD, as they might occur alone or together with another disorder (4) . Attention problems might be caused by alterations of the auditory perception, ADHD, childhood depression or anxiety, learning disabilities, oppositional defiant disorder, dysfunctional familial conditions, or childhood trauma-induced stress. Thus, differential diagnosis must be performed in a comprehensive way in the case of ADHD. Clinicians must devote considerable effort to establish whether a patient initially diagnosed with CAPD is actually a case of ADHD, or a patient initially diagnosed with ADHD is actually a case of CAPD, or if a patient presents both disorders together. This elucidation is required to provide the best care and treatment to the patients (4) . The Diagnostic and Statistical Manual of Mental Disorders, 4 th edition, Text Revision (DSM-IV-TR) has been the main reference used for the diagnosis of ADHD in clinical and research settings. Although ADHD is diagnosed in several countries and cultures, caution is needed to avoid misdiagnosis (1, 7) . In Brazil, some studies have addressed the close relationship between behavioral signs exhibited by patients with ADHD and CAPD (8, 9) . The difficulties of diagnosing both conditions in Brazil are the same as those reported in other countries. How might one establish that a child exhibits, e.g., a learning disorder instead of a primary auditory information processing disorder or a primary attention problem? What criteria do healthcare professionals apply to establish the prevailing disorder?
To investigate the most frequent behavioral signs exhibited by patients with ADHD and CAPD, one group of investigators recruited 60 audiologists and 66 pediatricians to rate the most evident behavioral signs of the disorders of their corresponding field of expertise (i.e., CAPD for the audiologists, ADHD for the pediatricians) in decreasing order of importance. Statistical analysis based on the calculation of the mean and standard deviation of the scores indicated that the ten most evident signs of ADHD, in order of importance, were inattention, distraction, hyperactivity, restlessness, impulsivity, interrupting, academic difficulties, poor self-control, poor listening skills, and shifting from one incomplete task to another. The most evident behavioral signs associated with CAPD were difficulty hearing with background noise, difficulty following instructions given orally, poor listening skills, academic difficulties, poor auditory association skills, distraction, inattention, poor language skills, poor memory, and poor problem-solving skills (5) . Other investigators expanded the above-mentioned study by increasing the number of items/behavioral signals associated with the inattentive subtype of ADHD and/or CAPD to 58. Representatives from the same healthcare professions were asked to sort the signs most frequently found in both disorders in decreasing order of importance. A total of 26 pediatricians and 38 audiologists answered the questionnaire of that study, and statistical analysis based on the calculation of the mean and standard deviation showed that the ten most frequent signs of ADHD were inattention, academic difficulties, daydreaming, distraction, poor listening skills, lack of organization, requesting to repeat verbal messages, auditory divided attention deficit, difficulty hearing with background noise, and difficulty following instructions given orally. The ten most evident signs in patients with CAPD were requesting repetitions, poor listening skills, difficulty following instructions given orally, difficulty hearing with background noise, academic difficulties, distraction, reduced auditory information processing rate, auditory divided attention deficit, auditory selective attention deficit, and auditory sustained attention deficit (6) . As the behavioral characteristics of both disorders frequently appear as comorbidities, a reflection on the accuracy of diagnosis is important. The aim of the present study was to identify the behavioral signs that best characterize CAPD and ADHD from the perspective of professionals who diagnose and manage these conditions in Brazil, based on a questionnaire employed in a similar study (6) . (5, 6) . The questions corresponding to CAPD were not answered by four psychologists, as they did not work with that population of patients.
METHODS
The inclusion criteria were professionals who provided care to children with ADHD and/or CAPD, with at least five years of experience in that field, working in Brazil, and randomly recruited at specialized centers and private facilities. The professionals who did not meet those criteria were excluded from the study. The participants were requested to sign an informed consent form and send it to the investigator by regular mail or e-mail. Participants who received the material by mail also received a stamped envelope addressed to the investigator to whom they should return the completed questionnaire.
The questionnaire comprised a list of the behavioral signs most often observed in ADHD and CAPD. This questionnaire was the same as the one applied in a similar study (6) , translated into Portuguese by two of the authors of this study but not validated for the Brazilian population. Importantly, the original study (6) also made no mention of the questionnaire's having been validated. The participants were asked to sort the most evident behavioral signs according to their occurrence in actual clinical practice. A total of 58 items/behavioral signs were scored from 1 to 5, as follows: 1 (never), 2 (almost never), 3 (sometimes), 4 (almost always), and 5 (always).
The data were analyzed in two steps. First, the behavioral signs most frequently indicated in both conditions were compared based on the addition of each standard deviation to the overall mean of the behavioral signs of each disorder. The aim of this step was to investigate, based on behavioral signs, whether the professionals involved in the diagnosis of ADHD and CAPD would differentiate characteristic behaviors for the two disorders. In the second step, the results of the questionnaire analysis were compared to the behavioral signs reported in the earlier study from which this questionnaire was taken (6) , to investigate whether there are similarities despite the different contexts of professional training and practice. The statistical methods used were the sum (fractions multiplied by events), and the means of standard deviations. Based on the results thus achieved, the behavioral signs of each disorder were arranged in decreasing order. The following variables were calculated for each disorder separately: mean score of each of the 58 behavioral signs listed, overall mean of the means, and standard deviation (SD) of the overall mean. For the purpose of comparison, and following the criteria used in the original study (6) , only the behavioral signs with mean values above 1 SD of the overall mean were considered significant.
RESULTS
The behavioral signs reported as most frequent in ADHD and CAPD were identified and are listed in decreasing order in Table 1 . The overall mean calculated for all the groups of professionals in the present study were compared to the overall mean reported by the similar study (6) . A list describing the overall means of the symptoms according to professional group was elaborated (Appendix 1).
The mean frequency scores of behaviors reported by the group of speech therapists in ADHD and CAPD are listed in descending order in Table 2 . The overall mean values from this group of professionals were compared to the overall mean values reported by Chermak et al. (6) . The mean frequency scores of behaviors reported by the group of psychologists and pedagogues in ADHD and CAPD are listed in decreasing order in Table 3 . These two groups' ratings were analyzed together due to similarities in their responses. Our findings were not compared to the earlier study (6) because it did not include these categories of professionals.
The mean frequency scores of behaviors reported by the group of medical doctors in ADHD and CAPD are listed in decreasing order in Table 4 , along with the analogous data from Chermak et al. (6) . For the purpose of comparing the most prominent behavioral signs in Chermak et al. (6) and our study, we present their frequencies of occurrence in Table 5 , which lists in decreasing order the most frequent symptoms of ADHD according to the group of medical doctors in this study and pediatricians in the earlier study and the most frequent symptoms of CAPD according to the group of speech therapists in this study and audiologists in the earlier study.
DISCUSSION
Our analysis of the behavioral signs (Table 1) showed that in the case of ADHD, hyperactivity, hastiness or impulsivity, restlessness, shifting from one incomplete task to another, poor self-control, difficulty playing quietly, lack of persistence, and interrupting/intruding exhibited values higher than 1 SD above the corresponding mean, disagreeing with the results of Chermak et al. (6) . In the case of hyperactivity, the divergence relative to Chermak et al. (6) might have occurred because they investigated the inattentive type of ADHD only, whereas the present study did not discriminate between this disorder's types. Inattentiveness, distraction, disorganization, and academic difficulties exhibited values more than 1 SD above the corresponding mean in both studies. In regard to CAPD, the two studies obtained very similar results, as shown by the fact that only one behavioral sign listed by Chermak et al. (6) , poor language skills, failed to reach a value higher than 1 SD above the overall mean in our study.
The group of speech therapists in the present study ( rated inattention as the most evident behavioral sign in children with ADHD. In CAPD, some behavioral signs, such as poor auditory association skills, temporal processing deficit, inattention, and poor language skills, exhibited more significant values (greater than 1 SD above the overall mean) compared to the similar study (6) . The behavioral sign considered by the group of psychologists and pedagogues as the most evident in CAPD was difficulty hearing with a noisy background. In ADHD, distraction and inattentiveness exhibited values greater than 2 SD above the overall mean, followed by hastiness or impulsiveness, hyperactivity, disorganization, restlessness, academic difficulties, difficulty following instructions given orally, shifting from an incomplete task to another, poor self-control, and difficulty playing quietly. In this case, ADHD behavioral signs associated with the school environment prevailed, most likely as a function of the presence of the pedagogues, who benefit from observing children with ADHD under various school situations in their work setting, which is not the case of the other investigated professionals, who only see these children in the clinical setting. These results suggest that the combination of the nature of the professional experience and the environmental circumstances under which the children's behavior is observed enable the professional to detect the specific behaviors described here. Four psychologists did not classify CAPD symptoms because they did not treat individuals with CAPD. Finally, Table 3 does not include a comparison with the results of Chermak et al. (6) because they did not survey psychologists or pedagogues. The group of medical doctors (Table 4) indicated difficulty hearing with a noisy background as the most evident behavioral sign in CAPD and shifting from one incomplete task to another in the case of ADHD, disagreeing with the similar study (6) . The same disagreement occurred in the case of lack of persistence, hastiness or impulsiveness, poor self-control, hyperactivity, and restlessness. In the particular case of hyperactivity, disagreement might have occurred because Chermak et al. (6) focused on the inattentive type of ADHD. The most evident behavioral signs Chermak et al. (6) listed for both investigated disorders were compared to the scores from the same categories of professionals in the present study, namely, medical doctors in the case of ADHD and speech therapists in the case of CAPD (Table 5 ). In the similar study (6) , the behavioral sign most evident in ADHD was inattentiveness, which disagrees with our findings. Other behavioral signs, such as academic difficulties, daydreaming, poor listening skills, requests for repetition, auditory divided attention deficit, and difficult hearing with noisy background were also evident in the similar study (6) . In regard to CAPD, only two behavioral signs diverged between both studies, namely, requests for repetitions and poor memory, whose values were significant only in the other study (6) . The present study found that the behavioral signs identified as most characteristic of ADHD or CAPD varied as a function of the professional expertise. Therefore, it is worth emphasizing the relevance of subjecting the patients to multidisciplinary assessment to benefit from the diagnostic resources specifically available to each profession, which can help reach an accurate diagnosis.
Cultural differences between countries might influence the diagnosis of ADHD (1, 7) . The diagnostic criteria applied by the professionals and the socially acceptable and expected behavioral patterns of children might vary among countries and thus influence the diagnosis of ADHD. The signs of ADHD might be minimal or absent when individuals are subjected to extremely rigorous environments, face new circumstances, participate in particularly interesting activities, are placed in situations involving two participants only (such as a medical visit), or act in a setting where appropriate behaviors are frequently rewarded. Conversely, the symptoms of ADHD manifest more frequently in collective settings, such as the schoolyard, classroom, or workplace. For those reasons, clinicians should inquire about the individuals' behavior under various circumstances and contexts (1) . The hypothesis that cultural differences influence the perceptions of professionals from different countries and that this phenomenon leads to different findings in studies on ADHD (1) is interesting. A study on the prevalence of ADHD in different countries showed highly heterogeneous rates as a function of the diagnostic criteria selected, i.e., the ones provided by DSM-IV or by the 10 th edition of the International Statistical Classification of Diseases and Related Health Problems (ICD-10), the age of the patients at diagnosis, the people reporting the behavioral signs exhibited by the patients (i.e., parents or teachers), and cultural differences between the investigated countries, among others. The diagnosis of ADHD is essentially established on clinical grounds, i.e., on clear and well-defined operational criteria provided by classification systems such as DSM-IV and ICD-10. In Brazil, some indications support the adequacy of the criteria provided by the DSM-IV (11) . Appropriate guidelines for the identification of ADHD and CAPD and the presence of comorbidities could be established if the professionals involved in the diagnosis of these disorders had complete knowledge of these conditions, including their symptoms and procedures of assessment, independently of their area of specialization. The mere presence or absence of any given behavioral sign does not allow a doctor to diagnose an individual with ADHD or CAPD. The present study proposed the application of a questionnaire that included the most common symptoms exhibited by patients with ADHD and CAPD to identify the individuals needing specific modalities of assessment, e.g., the auditory process, to establish the final diagnosis.
Taking all these hypotheses into consideration, it is crucial to reflect once again on how the diagnosis of ADHD and CAPD is established in Brazil, as well as to emphasize the importance of identifying eventual comorbidities in the affected individuals. This will ensure the adherence to adequate treatment guidelines.
CONCLUSION
Groups of medical doctors, speech therapists, psychologists, and pedagogues identified some behavioral signs as characteristic of ADHD or CAPD. In the case of ADHD, the most evident symptoms were difficulty playing quietly, distraction, disorganization, inattentiveness, hyperactivity, restlessness, shifting from one incomplete task to another, poor self-control, lack of persistence, and hastiness or impulsiveness. In the case of CAPD, the most evident symptoms were auditory divided attention deficit, auditory selective attention deficit, difficulty following instructions given orally, poor auditory association skills, difficulty hearing with a noisy background, auditory sustained attention deficit, difficulty distinguishing speech, and reduced auditory information processing rate. 
